. Rahn and Farhi (24) have recently classified the causes of alveolar collapse as: a) absorption (e.g., bronchial occlusion), b) compression (e.g., pneumothorax), and c) loss of alveolar surfactant. Some studies (3, 25) Stepwise inflation and deflation of lungs was carried out with a 2-min equilibration period between steps. In most cases lungs were inflated until airway pressure after equilibration equaled between 2g and 31 cm Hz0 pressure and then deflation was begun. A number of saline pressure-volume studies were performed after varying periods of collapse using the method of Radford (22) .
Most determinations were made during the initial air or saline inflation from the atelectatic state. Repeated pressure-volume studies were also done on individual lungs to determine effects of prior inflation and to compare deflation characteristics after inflation to higher maximum pressures. The majority of studies were done at room temperature (22-24 C) but some lungs were studied at 37 C.
Pulmonary surfactant activity. Only lung tissue which had been totally collapsed in vivo was utilized.
Initially, atelectatic lung was reinflated as well as possible and then 2 g of tissue were minced in saline and studied on the surface balance. In each case the right lung served as a control for the atelectatic left lung. If extracts of atelectatic lungs sustained low surface tensions, then the rate of rise of tension after maximum compression of the surface was studied and compared to that of the control extract.
Because minced-lung data were variable and appeared to be related to success of lung inflation, a more effective extraction method was felt necessary. Lungs were cannulated and were washed with air and saline so that alveolar material returned as a foam. The saline substrate of the foam was aspirated and the foam dried overnight in air. Weighed aliquots of dried foam from right and left lungs were spread on clean saline to compare surface activity. Studies were also done on foam before drying and were in agreement with those using dry material. Rate-of-rise determinations were performed on varying weights of powder from atelectatic and control lungs. Surface activity determinations were done on the modified Wilhelmy-Langmuir balance (7) previously described.
Maximum and minimum surface tensions during 5-min cycles were recorded for all specimens and stability indices (8) or saline, no areas of gross pathology were noted. All left lungs weighed between 3 and 4 g and no relationship between weight and duration of collapse was present. A distinct pallor of the reinflated atelectatic lung as compared to its control right lung was a constant finding and was felt to be due to decreased blood content of the experimental lung. Pressure-volume studies. The most striking alteration in mechanical properties of atelectatic lung was a roughly progressive decrease in "inflatability" with duration of collapse. An increase in airway pressure at any inflation volume as well as a decrease in total volume at maximum inflation pressure were seen. These findings are illustrated by representative quasi-static pressure-volume diagrams after 3, 24, and I 44 hr of collapse (Fig. I) . Atelectatic lungs always appeared fully inflated at 30 cm Hz0 pressure but were smaller than control left lungs. No significant differences were noted between characteristics of specimens degassed in vitro and of those atelectatic up to 3 hr, all of which were therefore considered control specimens. Figure  2 summarizes the equilibrium pressures obtained during the steep slope of the initial air inflation in 19 animals.
This portion of the pressure-volume diagram represents the opening pressure for most of the alveoli. This marked alteration in opening pressure with duration of atelectasis is also seen during saline inflation of atelectatic lungs as shown in Fig. 3 "hysteresis" noted. Saline-filled atelectatic lungs demonstrated increased hysteresis, suggesting that the alteration in pressure-volume relationships noted after collapse was due to causes other than alveolar surfactant.
Surface-tension studies. Table  I summarizes the data from studies on minced lung extracts which show a loss of surface activity after 24 hr of collapse. All right lung extracts and those from left lungs collapsed less than 24 hr achieved low minimum tensions and had high stability indices. While the alteration in minimum tension after 24-hr atelectasis was statistically significant, it was variable and appeared to be related more to degree of inflation prior to extraction than to time of collapse. Those atelectatic extracts which achieved low tensions exhibited a rapid rate of rise of surface tension at maximum compression, as is shown in Table 2 . While during the 1st hr rise of tension was faster for atelectatic than control extracts, equilibrium tensions finally reached were very similar.
Studies using dried foam helped to clarify the differences in surface activity noted with minced lungs. In Table 3 data are tabulated from six animals in which I mg of powder from right and left lung were spread on clean saline. Differences in activity very similar to those obtained with minced lung are apparent.
After observing the activity of I mg of dried foam, powder was then added in milligram increments until no change in stable minimum tension was observed with further addition of powder.
In all cases minimum tension was read at the eighth cycle after addition of powder. 
